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which was central in the Lake region on the 24th, noon, and
passed southeastward over New England. On the 25th, noon,
it was central at N. 42° W.62°; 26th, noon, N. 40°, W. 57°,
-after which it disappeared.

K. This was a continuation of United States series No.
X1, which was central‘in the St. Lawrence Valley on the
27th, noon, and passed to the east-northeast, being central on
the 29th at about N. 53°, W. 43°, after which it disappeared.

IN GENERAL.

From the 17th to the 30th of the month there was a general
tendency in the pressure to increase over the Atlantic Ocean
in the belt between Newfoundland and Great Britain, and at
the close of the month the pressure in this region ranged be-
tween 80.2 and 30.6; high pressure also prevatled over cen-
tral and western Europe and over all the eastern portion of
North America. As this was not an average normal condition
of the atmosphere for this season over the ocean, although
it fairly represented the tendency over the land, it was
expected that a return to the normal condition during the
following month of December would be accompanied by severe
storms.

OCEAN FOG.

The limits of fog belts west of the fortieth meridian, as de-
termined by reports of shipmasters, are shown on Chart I by
dotted shading. Near the Grand Banks of Newfoundland, fog
‘was reported on 17 dates; between the fifty-fifth and sixty-

fifth meridians on 2 dates; and west of the sixty-fifth merid-
ian on 3 dates. Compared with the corresponding months of
the last seven years, the dates of occurrence of fog near the
Grand Banks numbered 7 more than the average; between the
fifty-fifth and sixty-fifth meridians, 1 less than the average.
No fog west of the sixty-fifth meridian was reported in
November, 1893.

OCEAN ICE.

The limits of the region within which field ice or icebergs
were reported for November, 1894, are shown on Chart 1 by
crosses.

The southernmost ice, & berg 1,000 feet long with two high
peaks, was reported on the 3d, in N. 47° 05’, W. 51° 15’; and
the easternmost ice was reported on the 26th, in N. 47° 30/,
W. 49° 34’. The ice of the current month was noted on one
date in the Straits of Belle Isle. .

No arctic ice was reported for November, 1892. In Novem-
ber, 1891, an iceberg was observed in N. 51° 58, W. 55° 35/,
on the 8th. In November, 1890, a small piece of ice was
noted in N, 46° 35, W. 47¢ 51’. In November, 1882, 1883,
1887, and 1888, no ice was reported near Newfoundland and
the Grand Banks. In November, 1884 and 1889, several
icebergs were seen over the eastern part of the Banks of
Newfoundland. On one date in November, 1885, and one
date in November, 1886, ice was observed south of the fiftieth
parallel.

TEMPERATURE OF THE AIR.
[In degrees Fahrenheit.]

The distribution of the monthly mean temperature of the
air over the United States and Canada’is shown by the dotted
isotherms on Chart II; the lines are drawn over the high
irregular surface of the Rocky Mountain plateau, although
the temperatures have not been reduced to sea level, and the
isotherms, therefore, relate to the average surface of the
country occupied by our observers; such isotherms are con-
trolled largely by the local topography, and should be drawn
and studied in connection with a contour map.

DIURNAL PERIODICITY.

The regular diurnal period in temperature is shown by the
hourly means given in Table V_for all stations having self-
registers.

NORMAL TEMPERATURE.’

In Table II, for voluntary observers, the mean tempera-
ture is given for each station, but in Table I, for the regular
stations of the Weather Bureau, both the mean temperatures
and the departures from the normal are given for the cur-
rent month. In the latter table the stations are grouped by
geographical districts, for each of which is given the average
temperature and departure from the normal; the normal for
any district or station may be found by adding the departures
to the current average when the latter is below the normal
and by subtracting when it is above.

DEPARTURES FROM NORMAL TEMPERATURE FOR NOVEMBER, 1894,

As compared with the normal for November the mean tem-
peratures for the current month were decidedly in excess from
Texas, Kansas, Nebraska, western North and South Dakota
westward to the Pacific Ocean. The ridge of greatest excess
includes the following: Laramie, 9.8; Helena, 8.4; Red
Bluff, 6.0; Salt Lake City and Yuma, 5.6; Spokane and Tuc-
son, 5.5. _

Considered by districts, the mean temperatures for the cur-
rent month show the following departures from normal tem-
peratures: -

Positive departures: Northernslope, 4.8; middle slope,2.4;
southern slope (Abilene), 2.1; southern plateau, 4.5; mid-
dle plateau, 4.3; northern plateau, 5.1; north Pacific, 1.4;
middle Pacific, 3.7 ; southern Pacific, 0.6.

Negative departures: New England, 3.5; middle Atlantic,
3.0; south Atlantic, 2.1; Key West, 0.6; east Gulf, 1.7; west
Gulf, 0.4; Ohio Valley and Tennessee, 3.8; lower lakes, 4.2;
upper lakes, 4.1; North Dakota (extreme northwest), 1.3;
upper Mississippi, 4.5; Missouri Valley, 1.2

For certain voluntary stations of rather long periods of
observation the normal and extreme mean temperatures and
the departures are shown in detail in Table X a, which is
now placed among the meteorological tables instead of being
inserted in the text as heretofore.

YEARS OF HIGHEST MEAN TEMPERATURE FOR NOVEMBER.
The mean temperature for November, 1894, was the highest
on record at regular Weather Bureau stations as shown in the
following table, which also gives the highest previous record :

November, 1894. Highest previous.
Stations. .
te?rll(;)}:anm- be r‘:)rrtr')m el e{npor- Year.
ture. normal, ature.

Wichita, KaN8 c.oeiiiieriiirerrsiossnennns 46-0 2.5 45. 1890
Santas Fe, N.MexX...ooiviiiiieiiiinianonnnnes 43-2 Se 1 42.3 1%33
TUCBON,ATIZ tyiveiiiirreinnietersnicnaonses 62.5 5.5 58.6 1892
YUmA, ATiZ,veeiierieiiriieinreroescesstronnns 68. 5.6 65.2 1890
Puebhlo, Colo .. 43.8 2.9 42.3 1892
Denver,Colo ..viviivieiiiininiisnernraieses 44.8 4.8 42.9 .

Cheyenne, Wyo coocovuiiviinineneseannrennes 41.0 5.6 39-3 1873
Lander, Wyo..... 36.8 .8 34-3 1887
Salt Lake City, Utah.. 45.6 5.6 44.2 1891
Helena, Mont......oeveviuieienennannrannnss 41.0 8.4 39.1 1885
Walla Walla, Wash......ooiieinennceennnns 472 4.7 46.8 1892
8pokane, Wash ...oieeeiencnnncnniiniracinss 42.9 5. 5 41.1 1885
Olympia, Wash....oivvviiiiiiienieieenniens 47:4 2.2 47.2 1891
Red Bluff,Cal .. vcecvrnienicrerccnronnsnes 59-4 .0 58.0 18g0
Carson City, Nev ....oooiiiiiiieniiniennnnne 44-4 2.7 44-4 1891
Sacramento,Cal .o.vviearieercncesonss wosen s8.2 4.8 559 1891
San FranciBeo,Cal...oiesviinriscrancrarasens 59-4 3.4 59:0 1890
I'resno,Cal.u.viveriiinniiinnscecansnncaanes 58.6 +3-2 56.9 1890

» Frequently.
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YEAR8 OF LOWEST MEAN TEMPERATURE FOR NOVEMBER.

The mean temperature for November, 1894, was the lowest
on record at regular Weather Bureau stations, as shown in the
following table:

November, 1894. Lowest previous.
Stationa.
Mean Departure Temper-
tempera- rom ature Year.
ture. normal. ‘
Vineyard H;\ven, Mass.. 43.8 -2.0 44. d
Block Island,R. 1 .. 43-3 —3-4 2;-1 1882
gantucket, Mass... 41.6 -~3.0 431 1892
Hm‘tbﬁeld, Viéouuuo. 28.4 —4.6 31.6 1890
i arrisburg, Pa ....... 40.0 —2.4 40.4 1893
sm‘kersburg, W, Va,. 40-3 ~3-8 40.5 1892
Gml!t. Ste. Marie, Mich. 27.5 —3-7 29.0 1892
FOON By, Wi .ivvurevneeennasrnsaseossnans 29.8 —2. 29.8 1892

* F'requently.
MAXIMUM TEMPERATURE.

. The maximum temperatures of the month at regular sta-
tions of the Weather Bureau are given in Table I, from which
1t appears that the highest maxima were: Yuma, 92; Tuc-
son and Red Bluff, 87; Tampa, 85; Jupiter, 84; Key West
and Dodge City, 83; Jacksonville, Corpus Christi, Palestine,
Wichita, and Fresno, 82; Pueblo and Titusville, 81; Shreve-
port and Vicksburg, 80.

The lowest maxima were: St. Vincent, 45; Duluth, Mar-
quette, and Sault Ste. Marie, 48; Green Bay and Alpena, 51;
St. Paul, 52; Moorhead and La Crosse, 53.

YEARS OF HIGHEST MAXIMUM TEMPERATURE FOR NOVEMBER.

The maximum temperatures for November were the highest
on record at regular Weather Bureau stations, as shown in the
following table:

November, 18¢4. Highest previous.
Stations :
. i Excess N
Maximuin. | above previ- T :{El?ee" Year.
; ous record. *
|
Buffule, N. Y )
e, MY L 0| o 0 18
ﬁﬂgx%t{bs' Duic ... % + 2 % 1501
3 YO ... ! .
II;ueblo, Colo ... ) Zsf i ?g 1890
Holce, Mont .. 72 1 7t 1887
§ elena, Mont 71 3 68 1891
acramento, Cal . 78 o 78 .
o Francisco, Cal . 79 + 1 78 »
resno, Cal.,.,..... 82 o 82 1890
Uma, Anz..,. .l g2 | o 92 |  18gr
* Frequently.

MINIMUM TEMPERATURE.

" The minimum temperatures of the month at regular sta-
.‘lcons of the Weather Bureau are given in Table I, from which
1L appears that the lowest minima were: St. Vincent, —25;
5 oorhead and Laramie, —14; Williston,—10; Bismarck,—9;

ault Ste. Maris, —7; Duluth, —6; St. Paul and Northfield,
—2; Marquette, —1. .
485US‘°Ugjthe highest minina were: Key West, 60; Jupiter,
Lion an Francisco,46; San Diego and Yuma,45; Point Reyes

ght and Corpus Christi, 42; Galveston, 41; Titusville, 40.

v .
;}:RS OF LOWEST MINIMUM TEMPERATURE FOR NOVEMBER.
© minimum temperatures for November were the lowest

on rec . .
foll ord at regular Weather Bureau stations, as shown in the
tollowing table:
November, 1894. Lowest previous,
Stations,
Deficit Le-| rp,s .
Minimum, | low previ- I‘:mygr- Yeonr.
ous record. .
Cape Ilenﬁ',Va ........
Suult Bte, Marie, Mich_ 22 —2 24 1880
Wichita, Kans. .,..,, . -7 -5 -2 lggl
10 o 10 1891

) MONTHLY MEAN TEMPERATURE.

For the regular stations of the Weather Bureau the monthly
mean temperature is the simple mean of all the daily maxima
and minima; for voluntary stations a variety of methods of
computation is necessarily allowed, as shown by the notes
appended to Table II.

During November, 1894, the highest mean temperatures at
regular Weather Bureau stations were: Key West, 73.6;
Jupiter, 71.0; Yuma, 68.3; Tampa, 67.0; Titusville, 66.0;
Corpus Christi, €5.1; Galveston, 63.8; Tucson, 62.5; Port
Eads, 61.9; Jacksonville, 61.4; New Orleans, 60.5.

ACCUMULATED TEMPERATURES.

From January 1 to the end of the current month the average
temperature for each geographical district was above or below
the normal by an amount that is given in the last column of
the following table. The accumulated monthly departures
from normal temperatures, as given in the second column,
may be used for comparison with the departures of current
conditions of vegetation from the normal conditions.

Accumulated Accumulated
departures, departures.
Districts. A Districts. A
ver- ver- | ;
age. Total. age. Total.
o o . o o
New England 9.1 0.8 ;| Koy West......... - 6.5 — o1
Middle Atlantic ... 131 1.2 || Bast Gulf......... — 16| ~o.1
South Atlantic.. . 4.9 0.4 || Southern plateau . —10.0{ — 0.9
West Gulf ,,ceieiiiaienaes Q.5 o.0 || Middle platean «...coecuuee — 44| — 0.4
Ohio Valley and Tonnessee| +11.7 1.1 «| Northern Pacific.......... — 2.6 | —o.7
Lower Lake.....ccoeceeenss 20. 5 1.9 i| Middle Pacific .eceueveenns — 6.8| — 0.6
Upper Lake..,.covureageons 25.0 2.3 || Southern Pacific .c...cce.0e —21.3 | — 1.9
North Dakota { Ex, NW. Yooo| +24.2 2.2
Upper Mississippi. vee| 21,5 2.0
Missouri Valley ... . 21.4 1.9 R
Northern slope..... cos| So10.9 0.9
Southern slope (Abilene).. 7.0 0.6 -
Northern plateaul...ceeeeees 1.3 0.1

DAILY AND MONTHLY RANGES OF TEMPERATURE.

The greatest daily range of temperature is given foreach
of the regular Weather Bureau stations in Table I, which also
gives data from which may be computed the extreme monthly
ranges for each station:

Greatest daily. ranges—Large values: Pueblo, 56; North
Platte, 54; Rapid City, 63; Valentine, 52; Carson City, 50;
Havre, Dodge City, Winnemucca, and Wichita, 48; Pierre and
Laramie, 47; Miles City, Cheyenne,and Concordia,46. Small
values: Tatoosh Island, 11; Key West, 12; Astoria, 13; East
Clallam and Galveston, 15; Port Angeles, 16; Pysht, Seattle,
and Fort Canby, 17; Pprt Crescent and Atlantic City, 19;
Hatteras and Jupiter, 20. )

Extreme monthly ranges—Large values: Laramie, 86; Rapid
City, 78; Havre, 74; Dodge City, 73; Bismarck, Pierre, Val-
entine, and Wichita, 72; Cheyenne and Williston, 71; St.
Vincent, Denver, and Oklahoma, 70. Small values: Tatoosh
Island, 20; Key West, 23; Port Angeles, 26; Port Crescent
and Pysht,27; Seattle,28; Astoria,29; Fort Canbyand Neah
Bay, 30. ' ,

LIMIT8 OF FREEZING TEMPERATURE.

The region within which the air has had a freezing tem-
perature at some time during the month is bounded by the
isotherm of minimum 82°. The isotherm of minimum 40°
presents, approximately, the boundary of the region within
which severe frosts are likely to have occurred. During the
winter season these lines are shown on the chart of snowfall,
No. V.

The line of minimum 40° passes from Titusville south-
west across Florida, a little south of Tampa. It reappears
just north of Galveston and runs parallel to the coast of
gsouthern Texas to Rio Grande City. It reappearsin southern
Arizona, passes northwest midway between Tucson and Yuma,
crosses southern California to the coast near Los Angeles, and
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passes up along the immediate coast to a point mxdway be-
tween San Francisco and Eurcka.

The line of minimum 32° passes from the coast near Kitty-
hawk southwest along the coast to a point midway hetween
Savannah and Jacksonville and then across Florida to Cedar
Keys. It reappears hetween Mohile and New Orleans, passes
through the center of Louisiana, and thence southeast through
San Antonio. It reappears east of Tucson and passes north-
west through central California to the southwest corner of
Oregon.

PERIODS OF HIGH TEMPERATURE.

The maximum temperatures of November in the respective
States occurred principally at the following periods:

(A) 1st, northern Minnesota and Michigan, southern Indi-
ana and Ohio, Keuntucky, Tennessee, Arkansas, northern
Louisiana, and eastern Texas; 2d, throughout Mlchlgan, Lakes
Erie, Huron, and Ontario, New York, Pennsylvania, Maryland,
West Virginia, and the coast of North Carolina; 3d, New
England, New Jersey, the coast of Virginia, and Titusville.

(B) 6th, western Oregon; 7th, Washington, Oregon, Cali-
fornia.

(C) 11th, Montana and Wyoming; 12th, Kansas.

(D) 14th North and South Dakota, \Vyommg, and Ne-
braska; 151;11 northern Texas, Oklahoma, Missouri, eastern
Towa, northern Illinois; 16th and 17th, southern Alabama
western Florida, southern Mlssmsxppl Gcorgm North and
South Carolina.

(E) 26th, Utah, Iowa, western Wisconsin, and nor thern
Missouri.
: PERIODS OF LOW TEMPERATURE.

The minimum temperatures of November in the respective
States occurred principally at the following periods:

(A) 11th, eastern Kansas, southern Missouri, central Ar-
kansas; 12th, the Ohio Valley, Kentucky, Tennessee, western
North Calohna Mississippi, Alabama, Georgia, South Caro-
lina, and Florida.

(B) 16th, Washington, Oregon, Idaho, western Montana,
Wyoming, northom California, northern Nevada,.northern
Utah, northern Colorado; 17th, southern. Colorado, western
Kansas, New Mexico, Oklahoma, Texas; 18th, eastern Ari-
zona, eastern Montana, western North and South Dakota;
19th, eastern Nebraska, Iowa, northern Missour: and Illinois,
Wisconsin, and northern Michigan; 20th, Lake Huron, Penn-
sylvania, Connecticut, western Massachusetts, eastern New
York, Vermont, New Hampshire, southern Maine, Rhode
Island and southern Massachusctte.

(C) 28th Manitoba, eastern part of North Dakota, Minne
sota; 29th, a narrow belt including the following stations:
Port Huron, Sandusky, Parkersburg, Lynchhurg, Wilmington,
Norfolk, Washington, Baltimore, Atlantic City, Block Island,
Nantucket; these stations lie just outside of the region that
experwnced its minimum temperature on fhe 20th, showing
that the cold area of the 29th overlapped and pushcd beyond
its predecessor of the 20th by at least this much.

REGIONS OF 20° RISE IN TWENTY-FOUR HOURS.

The daily weather charts show by heavy dotted lines the
regions within which the temperature has risen 20° in the
preceding twenty-four hours. The following list enumerates
all of these regions and gives the dimensions of the principal
axes in miles:

(A) 1st, a. m., 200 by 200, Missouri 'md Arkansas, and 200
by 150, southern Texas.

{B) 3d, a. m., 200 by 150, South Dakota.

(C) bth, p. m., 300 by 200, Assinniboia and Montana.
a. m., 300 hy 200, Montana.

(D) 7th, a. m,, 300 by 100, Colorado and northern Texas,
and 300 by 200, Illinois and Missouri; p. m., 200 by 100, Ten-
nessee and Kentucky.

6th,

11th, a. m.,

p. m., 8300 by 200, Alberta.

(E ) 10th, 300 by

1300, Alberta, Saskatche\wn Montanu, p. m, 800 l)y 800(?),

baslmtchowan, Assmmbom Manitoba, Montana, North and
South Dakota, Nebragka. L‘Zth, a. m., 500 by 500, Manitoba,
North and South Dakota, and portions of Minnesota, Mon-
tana, Nebraska; p. m., 500 by 400, Kansas, Missouri, Okla-
homa. 18th, a. m,, 500 by 200, Indiana, Kentucky, Tennes-
see, Mississippi, and Alabama.

(F) 14th, a. m., 500 by 200, Assinniboia, Montana; p.m.,
600 by 300, Montana, South Dakota, Nebraska, Wyoming.
15th, a. m., 200 by 100, Oklahoma and Kansas; p. m., 300 by
150, portions of Kentucky, Indiana, Ohio. 16th, a. m., 200
by 100, portions of Mississippi and Alabama. The small
areas of the last three dates, although not necessarily con-
tinuations of the large area of the 14th, p. m.,, are to be re-
garded as the results of inflow from the south and east sides
into the same area of low pressure instead of from the south-

west side. This process ended in the following warm area,
namely, 17th, a. m., 300 by 100, Virginia, North and South
Carolina.

(G) 17th, a. m., 800 by 300, Alberta, Montana, Wyoming,
Colorado, and South Dakota; p. m., 800 by 400, Wyoming,
South Dakota, Kebraska, Colorado Kansas, noxthem Texas.
18th, a. m. 600 by 600, Colomdo, Kunsas Oklahoma, and por-
tions of lowa and Texas.

(H) 19th, p. m., 1,000 by 400, Assinniboia, Montana, Wyo-
ming, North and South Dakota, Nebraska. 20th, a. m., 1,400
by 600, Manitoba, Ontario, Lake Superior, Wisconsin, Minne-
sota, Jowa, South Dakota, Nebraska, Kansas, and portions of
Colorado and Illinois; p.m., 900 by 400, Ontario, Lakes Hu-
ron and Michigan, Illinois, Michigan, and portions of Wiscon-
gin, Missouri, and Indiana. 2Ist, a. m., 500 by 700, Ontario,
lower Lakes, and the coast from New Jersey to the Bay of
Fundy; p. m., 500 by 500, Quebec, Maine, New Brunswick,
Nova Scotia. 22d, a. m., 200 by 300, New Brunswick, Nova
Scotia, Cape Breton.

(I) 21st, 2. m., 300 by 500, Alberta, Assinniboia, Saskatche-
wan. This warm region, due to an inflow from the south and
west, disappeared and was followed by the following warm
arcas, due to an inflow from the south and east: 22d, a. m,,
300 by 200, Iowa, Missouri, Illinois; 400 by 100, Texas and
Louisiana; p. m., 400 by 200, Illinois, Indiana, Ohio. 23d,
a.m., 200 by 200, West Virginia. .

(J) 26th, a.m., 200 by 200, North and South Dakota; p.m,,
300 by 200, Ontario and Lake Superior. 27th, a. m., 300 by
100, Ontario, Lake Ontario, and a portion of New York. This
warm area, due to an inflow from the southwest, was followed
by the following, due to an inflow from the southeast 27th,
a. m., 600 by 200, Tenncssee, Kentucky, West, Virginia, Oth

(K) 28th a. m., 300 by 400 (?), Alberta. This warm area
did not appear on the 28th, p. m., although temperature rose
to the 20° limit at one or two stations, but it reappeared as
follows: 29th,a.m., 700 by 700, Manitoba, Ontario, North Da-
kota, Minnesota, Wisconsin; p. m., 400 by 200, Ontario and
Lako Superior.

(1.) 29th, p. m., 400 by 100, Oklahoma and Missouri. This
warm area acu)mpamed the inflow from the cnst into a rela-
tively low area that had appeared in Texas. 30th, a. m., 300
by 100, Kentucky and Ohio.

"REGIONS OF 20° FALIL IN TWENTY-FOUR HOURS.

A fall of temperature of 20°, or more, in twenty-four hours
is indicated on the Daily Weather Map by inclosing the region
within which this occurs hy a heavy dotted line. According
to recent instructions such falls are no longer to be regarded
as technical cold waves, the exact definition of which is given
in the subsequent paragraph. The following list enumerates
the regions of 20° fall for the month of November and the
dimensions of the principal axes are stated in miles;
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(A) 34, a. m., 200 by 100, Illinois and Tennessee; p. m.,
200 by 100, Ohio and West Virginia.

(B) 4th, a. m., 300 by 200, Wyoming.

(C) 7th, a. m., 200 by 100, Assinniboia and Montana.

(D) 8th, a. m., 400 by 150, Nebraska and South Dakota.

(E) 8th, p. m., 300 by 600 (?), Alberta and Assinniboia.
9th, a. m., 600 by 300, Saskatchewan, Assinniboia, Alberta, and
Montana; p. m., 700 by 200, Manitoba, North and South
Dakota, and Nebraska. 10th, a. m., 400 by 300, Manitoba,
Minnesota, and Wisconsin, and also 200 by 100, Kansas; p.
m., 150 by 150, Texas.

(¥) 13th, a. m., 100 by 100, South Dakota, and 100 by 100,
Wyoming.

(G) 14th, p. m., 200 by 200, Alberta. 15th, a. m., 600 by
600, Alberta. Saskatchewan, Assinniboia, and Montana; p. m.
1,200 by 900, Saskatchewan, Alberta, Assinniboia, Montana,
North and South Dakota, Minnesota, Nebraska, Wyoming,
Colorado, Idaho, Utah, Oregon, and Nevada. 16th,a. m., 1,600
by 600, Manitoba, North and South Dakota, Minnesota, Wis-
consin, Iowa, Nebraska, northern Texas, Colorado, Wyoming,
Montana, Utah, 1daho, Nevada, and Oregon; p. m., 1,200 by
500, Wisconsin, Iowa, Illinois, Missouri, Kansas, Nebraska,
Ut_uh, Oklahoma, Texas, Arkansas. 17th, a. m., 100 by 200,
Wisconsin, and 1,100 by 400, Illinois, Missouri, Arkansas,
Oklahoma, northern Texas, and New Mexico; p. m.,, 900 by
200, western Pennsylvania, West Virginia, southern Ohio,
Kentucky, Tennessee, Mississippi, and northern Alabama.
18th, a. m., 300 by 100, western Tennessce.

(H) 17th, p. m., 400 by 300, Alberta, Saskatchewan, Assin-
niboia. 18th, a. m., 900 by 500, Alberta, Saskatchewan, As-
sinniboia, Manitoba, Montana, North and South Dakota; p.m.,
1,100 by 400, Manitoba, Montana, North and South Dakota,
Minnesota, Wisconsin, Jowa, and Nebraska. 19th, a.m., 1,400
by 400, Ontario, the upper Lake region, Wisconsin, Iowa,
Kansas, Nebraska; p. mi., 400 by 300, Ontario, Quebec, Ver-
mont, New York, and Lake Ontario. 20th, a. m., 600 by 300,
New Brunswick, Nova Scotia, Quebec, and New England;
p. m,, 300 by 200, Nova Scotia and Cape Breton.

(I) 20th, p. m., 500 by 200, Montana, Wyoming, and South
Dak(_)tu. 21st, a. m., 500 by 800, South- Dakota, Iowa, and
portions of Minnesota, Nebraska, and Missouri.

(J) 224, a. m., 700 by 200, Nevada, Idaho, Utah, and Wyo-
ming; p. m., 800 by 200, Colorado. 23d, a. m., 200 by 150,
Kansas and Oklahoma.

(XK) 24th, a. m;., 300 by 100, Kentucky and Tennessee.

(L) 26th, p. m., 400 by 300, Alberta, Assinniboia, Sas-

atchewup, and Montana. 27th, a. m., 800 by 300, Saskatche-
wan, Assmn.lboia, Manitoba, North Dakota; p. m., 1,200 (?)
by GOQ, Manitoba, Ontario, Lake Superior, Wisconsin, Minne-

‘sotu,. North and South Dakota, Nebraska, Kansas, lowa, Mis-
i‘)‘}“’l, INlinois, Wisconsin, and Upper Michigan. 28th, a. m.,
1,200 (?) by 1,000 (?). We have here three areas closely ad-
Joining each’ other, separated by small areas of cloud and
8how and, in general, covering Manitoba, Ontario, tho Lake re-
%lon, Wlscpnsm, Minnesota, Iowa, Missouri, Illinois, Ken-
81(1)%k)8 Indiana, Ohio, and Michigan. 28th, p. m., 2,000 by
line \}ﬁlahoma, Arkansas, Tennessée, Kentucky, North Caro-
Dolosw 1Iginia, West Virginia, Ohio, Penngylvania, Maryland,
shoregure}’ New Jersey, Long Island, Rhode Island, and the
orn N \?a SMasgachusetts, New Hampshire, Maine and south-
and South gztrl(t)ll-inzf)th, a. m., 300 by 300, Virginia, North
. ., COLD-WAVE SIGNALS FOR NOVEMBER.
wajz'(éc;rgm]g to recent instructions (No. 76 of 1894) the cold-
displa fa,dna’ namely, the white flag with black center, will be
wh eneb\rrer 'lll‘ll}:g the months of March to November, inclusive,
temper t’ 10 the judgment of the forecast official, the fall of
perature in twenty-four hours is expected to be at least

(o)
18 an(; to reach at least 32° in the district north of Arkan-

sag and between the Mississippi River and the Rocky Moun-
tains, including Minnesota; at least 16° and to reach 36°, in
the region of Tennesgsee and North Carolina and east of the
Missisgippi River, including St. Louis; at least 16° and to
reach 400, in all other districts east of the Rocky Mountains,
except along the Gulf coast and in Florida; at least 16° and
to reach 42°, along the Gulf coast and in Florida. During
the months of December, January, and February the first
limit remains the same, but the second limit is placed 6°
lower. When cold-wave signals are not ordered and the tem-
perature falls 4° more than the first limit and reaches 4° be-
low the second limit, such falls will he considered as cold
waves without signals. :

In accordance with these instructions the following cold-
wave signals were ordered during the month of November:

2d, p. m., Milwaukee and Chicago.

8th, p. m., Williston, Pierre, Huron, Cheyenne, Lander,
Denver, Valentine, and North Platte.

12th, p. m., Rapid City, Pierre, Cheyenne, Lander, and
Denver. : :

14th, p. m., Rapid City, Pierre, Valentine, and Moorhead.

15th, a.m., Cheyenne, Lander, Denver, Pueblo, and North
Platte. :

15th, p. m., Oklahoma, Amarillo, Duluth, Dubuque, Daven-
port, Keokuk, St. Louis, Springfield, Mo., Columbia, Mo., Han-
nibal, Fort Smith, Green Bay, Milwaukee, Springfield, I11,
Cairo, Marquette, Yankton, Omaha, Concordia, Wichita,
Dodge City, Topeka, Sioux City, Des Moines, Minneapolis, St.
Paul, and Duluth. .

16th, 2. m., San Antonio, Abilene, Palestine, Little Rock,
Shreveport, Cincinnati, Louisville, Nashville, Memphis, Vicks-
burg, Cairo, and Indianapolis. .

16th, p. m., Galveston, New Orleans, Columbus, Knoxville,
Chattanooga, Vicksburg, Meridian, Pittsburg, Parkersburg,
Atlanta. .

17th, a. m., Mobile, Pensacola, Harrisburg, Atlantic City,
Baltimore, Washington, Lynchburg, Richmond, Raleigh,
Charlotte, Columbia, S. C., Augusta, Dubuque, Davenport,
Keokuk, Minneapolis, St. Paul, Duluth, La Crosse.

17th, p. m., Rapid City, Pierre, Huron, Yankton, Valentine,
Moorhead.

18th, a. m., Kansas City, North Platte, Omaha, Concordia,
Topeka, Sioux City, Des Moines.

18th, p. m., Alpena, Grand Haven, Port Huron, Detroit,
Toledo, Sandusky, Cleveland, Columbus, Cincinnati, Louis-
ville, Buffalo, Rochester, Oswego, Ithaca, Erie, Pittsburg,
Parkersburg, Northfield, Springfield, Ill., Cairo, Marquette,
Sault Ste. Marie, Indianapolis, Columbia, Mo., St. Louis,
Springfield, Mo., Hannibal, Wichita, Dodge City, La Crosse,
Milwaukee, Chicago. ‘

19th, a. m., Albany, New York, Harrisburg, Philadelphia,
Portland, Boston, New London, New Haven, New Brunswick,
Atlantic City, Baltimore, Washington, Lynchburg.

19th, p. m., Rapid City, Cheyenne, Lander, Denver, Pueblo.

20th, a. m., Huron, Yankton, Pierre, Valentine, Omaha,
Sioux City, Des Moines, Dubuque.

25th, a. m., Oswego, Albany, Northfield, Davenport, La
Crosse, Green Bay, Milwaukee, Chicago.

25th, p. m., Portland.

96th, a. m., Huron, Yankton, Pierre, Valentine, Sioux City,
Moorhead.

26th, p. m., St. Paul, Duluth, Minneapolis, Des Moines, Du-
buque, Davenport, La Crosse, Green Bay, Milwaukee, Chicago.

97th., a. m., Oklahoma, Abilene, Fort Smith, Little Rock,
Columbus, Cincinnati, Louisville, Nashville, Memphis, Pitts-
burg, Parkersburg, Marquette, Sault Ste. Marie, Alpena,
Grand Haven.

27th, p. m., Cairo, Knoxville, Chattanooga, Ithaca, Albany,
Harrisburg, Northfield.
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FROST WARNINGS FOR NOVEMBER, 1894.

The following are the frost warnings issued during the cur-
rent month in connection with the respective high areas:

High No.II.—3d, a. m., Alabama, central and northern por-
tions.

High No. III.—5th, a. m., North and South Carolina and
Georgia, probably in the interior, western Florida, Louisiana,
eastern Texas, in the interior, Arkansas, Tennessee, and Ken-
tucky. 6th,a.m., Virginia, North and South Carolina, eastern
and western Florida in the interior.

High No. VI.—10th, a. m., North and South Carolina and
Georgia, eastern Florida, northern portion, Alabama, Missis-
sippi, and Louisiana in the interior, eastern Texas in the inte-
rior. 11th, a. m., special to Florida stations.

High No. VIII.—Eastern Florida.

FROSTS.

The frosts reported by the voluntary observers of the
Weather Bureau usually have reference to the injury done to
tender plants, and the classification *“light” or “heavy” de-
pends almost entirely upon the nature of the plant. In gen-
eral, it may be assumed that a light frost will injure the most
gensitive vegetables that are raised by methods of forcing,
while the heavy frosts will injure hardy fruits and grains
‘that ripen in the open air. In both cases, however, the extent
of the injury will largely depend upon the location of the
plant, namely, whether in a quiet valley or on an elevated
spot. The meteorologic phenomenon of hoar frost accom-
panies the occurrence of a frost properly so called by the ag-
riculturist; a freezing temperature without hoar frost is a
dry freeze or a cold wave, according to itg intensity = The
isotherms of minimum 40° and minimum 382° are shown on
Chart VI.

The principal frosts of November occurred in the southern
portion of the United States as follows: 1st, from Maryland
to South Carolina, and killing frost in Illinois; 2d,from New
York to Virginia; 3d, from Minnesota south to ILouisiana;
4th, from Kentucky to Louisiana; 6th, from eastern Texas
and Arkansas to Maryland; 7th, from Louisiana to the south
Atlantic coast and Virginia; 9th, Arkansas and Louisiana;
10th, Arkansas; 11th, South Carolina and Georgia; 12th,
and 13th, Florida; 17th, southern Texas and southern Cali-
fornia; 19th and 20th, southern California; 22d and 23d,
northern California; 28th, southern California; 29th, cen-
tral California.

The following table shows the dates of the occurrence of
the first light and heavy frosts and the first snow of the sea-
son at the respective stations. When the observer makes no
mention of frost the first occurrence of a minimum tempera-
ture of 32° is selected and the date is given in the table. The
dagger at the right of the name of the station indicates, there-

fore, a minimum temperature of 32° with or without frost:
Dates of first light and heavy frosts and snow, November, 1894.
First frost. First frost.
State and station, . . State and station. .
- By . Py F e N
<= | B = > 1.3
K- . = 2| g
=3 +=] o ] o] 7]
Alabama, Alabamn—Cont'd.
AlCOT ieivescncncnsaanres T evees Highiand Home.........|ceeuee
Ashvillet 6 leane. JABPErT . ivviriiiisnrnaefesnses
Bermudat 61..... Madison Stationt .......[......
Carrodltont .....c.vveeenjen 7 leeee Mobile ....covviinnrrnne|insene
Citronellet..ccoeeene.-o. .. | £ 3 P Mount Willing..........l......
Claiborne....ceecevercenes . 12 |eeees Newbern .....ecoveveevnilinenns
Collirenet ....ovevvnenoefen 3 3 [0F7:V:1,7:% S P
Daphne,....cooveeneenens].. 7 1. Pine Applet ....cooovnnn]ennae.
Decaturt......... veseens .o 4 leoe Pushmatahs............. {00000
Eufaulat....coeeceeennss . | § 3 P Rock MillB..vuerevnennnsfernnes
Evergreent .. ....ivc0nefes 7 leesee Scott8horot .vveeiesvisea]iniens
Florencet...oocvececnans .. 4 [eoea- Thomasvillet.....eeeeeileeanss
Fort Depositt ..........|.. 7 fveees |l Tuscaloosat .o.evvvvvnee]evnsns
Gadsdent ........... veos 6 [eeeas Tuscumbiat ...coiveavuidennen.
Greensboro........ vereee 7 1e0es Union .covvvevnnrironnniafoncens
Healing 8pringst........ P/ Union Springst .ovvvevrelianees

Dates of first light and heavy frosts and snow—Continued.

First frost. ! First frost.
Btate and station. 3 2 i State and statipn. .. i e
- . 3 .
£ & 2 r 4 B
20 o 2 | ® | g e
3| d | & | 3 |m | &
Alabama—Cont’d. ; Colorado—Cont'd. ‘ )
Uniontownt c.eevevencneiianaes | § S P 1| 8moky Hill Mine.... fevel 1§
Arizona. | i Springfield . 15
Bensont . 8tamford . 1
Calabasast . T. 8. Ranc 16
Eagle Pass t . || Vernon... 15
Navsjot .. . Il Watkins.. 15
Parker ... ; Con
Red Rockt Bridgeport......eeveneee|enn H 5
Walnut Rancht Canton....cocvvvveanenans vees 5
Arkansas. Colchestert............. s 5
Brinkley t...cooiiieiniaiiineses 3 eeees Falls Village ....covviidieiieniannes 5
(0763 ¢ 111 ¢ 713 P ces 16 || Greenfield Hill......... 7 5
DallaST.coecerrecencaranslonncne 17 leaees HATtford ovueivsrcrereseissscneicannes s
Forrestt....ooevevnvenns’eanens 3 leeans Middletown.... 5
Helenat .ooveereeersnsins } ...... 9 [eenes New Hartford 5
Malvernt ..ovevveenenne [ 3 feeeen New Haven..........o.es s
Mount Nebot..vseersenneioneenn b § SN New London ........cc00 5
Osceolat erefonenes 6. North Grosvenor Dale .. s
ROZOIBT.eveerroresronee oeanns | 2 ... Southington.ieeseerececscoenss|oennes 5
California. : ! South Manchester......c. coeess'vensas 5
AENOWT. . iveiieeienernee]eaoaast IT [ieess BLOTTH cvvervnsivonnsas 5 5
Barstowt........... N P | ) 73 I THOMPBON . .vvvrvrierersvroornionnoes 5
Bethany ....... 26! 29 [..... Voluntown ...vevvierssnevorcos|iaenns 5
Crescent City ... © 14 |eenes i Wallingford .ooovevienoinioneood]oes s
Eureka......... e | Waterbury ..oevvevennnendoeanfoaas, 5
Fall Brook ........... .|| WestSimsbury....ocvveniveneeefonanss 5
Folsom City . . | Delaware
Fresno (near) " Dover ..

Georgetown
Greenville,.
Hydesville
lowsa Hill.
Jackson
Julia.....

Middletownt ,..........
Mokelumne Hill ...
Napa ...ovvvnennnnns
Nordhoftt......
Oakdalet.......
[0 117, NN
Palermo........
Paso Roblest ..
Placerville ...
Pleasontont .
Red Bluff.......
Reedley (near)
Represat.....
Riverside ..
Rosewood ......
S8acramento
San Francisc
San Jacinto

Santa Paulat
Stanford University
Butter Creek t.....
Tulare ......
Turlock
Ukiah ....

Weant Butte .
Wheatland ...

Boxelder .
Byers ....
Climax .

Cope......
Deertrail. .
Downing ..
Dumont

Julesburg.
Lake Moraine .
LasAnimas ...

Rocky Ford
8t. Cloud
S LT0) - N leavnes

Beibert.......... vereesnsles ceerieens .

‘| Beaford .....
! Wilmington
District of C

UMb

Florida,

Brooksville......... vens

DelLand ........... Gorens .
Eustis....oocoveninninadi

| Federal Point

Grasmere .. ..cocoeeosss

Green Cove Springs t....

Homelan

Lake City .coevuverennae.
Moseley Hall
New Smyrng ...... peeeee ;
Orange City ..coeveueerne
Orange Park.............
Orlando ....oevveeennnnes
Pensacola ....ovuunennnns
Plant City..
Talahassee .
Tampa .coeeenn
Tarpon Sgrings

eorgic.
Alapaha ......
Albany t..
Americus
Athens

AUgUBLA . covrvueiassnee
Bainbridget..
Blakely ......
Camak 1
Canton
Columbus t...000veieenes
Cordelet . .iveieneennen
Covington t
Darien ....ciciveeinnen .
Eastmant....cceeveeenes
Elbertont...eeeeeineeses
Forsyth
Fort Gainest.......... .
Gaineavillet
Gillsvillet .....coovuuene.
PGriffint..oiieeiiaiaee.
i Hawkinsville ...........
| Lagrange.......
| Louisville..
Macon....

Marietta....

Ramsey ...oeceviennnnes
savannah........... ceses
Talbottont....eouus
Union Pointt
Washingtont
Way Cross ..,.....
| Waynesboro.,...... .
i West Pointt .oivuninnne.
| Idaho.

Boise Barracks..........
Chesterfield
Fort Bherman ..

West Washington,,.....|......

NI QNI OO NI

-

-
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Dates of first light and heavy frosts and snow—Continued. ])ales of first lzght and heav rosts and snow—Continued.
g Y ./
Firat frost. First frost. First frost. EFirst frost.
State and station. . - 3 State and station. . o . State and station. . o L State and station, . = .
2% | = B | % | E 2|5 |k = | & |
o g |9 w | 8 |9 ® | 8| g w | 8| 8
2 o] ®* = o n - o2} @n — <] 7
Idnho—Cont'd. i Towa—Cont’d. ‘ Maryland. | 3 Michigan—Cont’d.
ootenui................!......l......- 22 || Monticello .oovvvuineenreferenncloenans 9 | Bachmans Valloy .....ooeeeecsvoenod] 10 Lewiston.....oooeennn] cnnianid 5
Moscow . 18 || Moour............. 10 | Baltimore ........ | Madison............ ceenels i 6
glllxr{)rw . 18 gorth Mc(zre;,or . [ Boe:{tchervlnllle . Agl‘lnyvlnle o s
alubria . ceverenenasals ceed] 2 gden ... Burkittsville ! Northport ..., 6
. Tilinois. : Osage ... . .. 3 Cherryfields.. Oid Mrssion.. eveardissasl 11
ﬁlblon R PN 10 88ﬁef;ln.............. .. 10 (lj)umberlundt gvid D P P ™
Urora......... sosfiennen skaloosa......... 1 entont........ ceee .
Rloomington............ ; i Ottumwa ,.vvveen.. 3 E:LB‘OI).T..---... Parkviile . ;
Braidwood .. . 7 | Richland .. 16 | Fallston..... Pontise ...... 16
Carlinville. 10 {| Rockwell C 9| Frederick t. Port Huron..... 6
Carrollton 10 ; Seymour 16 | Great Fallst 3t. Ignace. 6
7 # Vinton 10| Mardela Spr : 8t. Johns . 7
7 4 William 13| Mt. St. Marys C Sand Beac 9
9 | Wilton, 10| Popes Creekf ..... : S‘tumon 8
7| X Kansas, : ! Solomonst....... M ‘Thornville , 5
10 ! Ach:lles................. P P ] I‘uneytownf ‘| Vandalin,. 6
l‘ﬂ‘m ham .....oooiiiii, . 15 | Collyer . e S P Massachuseits. i Ypsxlanh... ..... " 6
‘ort Bheridan. 9 || Coo dge . [P PR . 16| Amberst ....... 5 Minnesota. K
gnlva [, . 2 anlewood [ ceeees” 16| Bedford ...viieiinnin, L P A PP PP §
G°lcondn 10 | Burek&......ovuuus.s veeesefeness. 10| Beverly Farmst ...... 5 | Dawson .......... ceees 9
Hf‘evi?.;'““ 10 gurdelnd(/xty............. PN P T glui Hillt......... sl ﬁx;;\lr;(ki‘ l\:scg;low... g
..... 1 arfield ... .iiiieiiiiieine e 37+ T : i ves
Herrins Prairie........ lg i| Gibson . ;g Brockton........ (5> adedis i, 8
Ankakee ., 9| Gove....... 15 ( Cambridget .. 6 = Lake Wmmbl"omsh 3
h(:‘l:il:‘v"lllt}i cepvecaaensas 10 i| Hutchinson 16 Cheqtm:t Hill'. g Il:{}weppnt..(.l.i.. .. 7
ommouth ... Sl 3ohnaono: 15| Gnmord oo 5 | Bine itver L1 ?
?(0““" Pulask( 10 |i Leoti..... 16 | East Templeton...... 5 i| St.Charles ., 2
Jliney . 10 | Manhattan 16 | Egg Rock, Nahant veeo I St Paul......... 2
Oswego.. 6 || Morland.. 10| Full River......... 6 || St.Peter ....... 9
},"’“‘W“ 7 || Morton, .. " ceeees 16 Fntchhurr 5 || Sunrise......... 7
me' o || Mount Hope .. . vofeveedsi 16| Framinghamt...... 5 | Wabasha ..,.... . 7
Pg?lr(;a . 10 blhutl;on Springs T gilhcertvnle . 5 WlnonnM....,.............. TN TP |
Tribune . 16 | Groton vee 5 isstsnippi !
R‘.‘,"“’“’ ? Ulysses 16 Hndle\ 5 || Agricultural College ....|......
1] halkes |t i1 3| et :
John ., N ;g W?chlnr:.zg\ R . 23 2. 5 Brookhavent
Sprmsﬁeld . 10| Winona........ DEDPPOSOLOBPOE PPN BT 6| 5 Cantonf..
“}'c“mme 7 Hentucky. ' «eees| 5" Columbus. .
alnut... 2 [ AIPha . eree e 4| 10 6| &, Corintht (1111l :
Winnebago ... 7 || Blundville., 1 l.onu Plain ool eeeedd 5% Duck Hill... .. ... .
A 4 Carrollton 5| Ludlow Center..........].... coer 6 Edwards ...,
Bg%fg:}‘me 7 [ %ntllqtts"hux 11 i,‘:vnng o 6 g : (l;z;g&t‘:?iié..........
g“mb”dse City ; Egg;c%lltg!r E w M!itll;ine‘r.... 78’ 6| Hattiesburg .
Lg{gmgg‘sclty 8 Ed}r)naorl\ton 10 Ilgonroe?. 4 S gg‘{}&xgzs;f verreaas g ..

1 ubank ...... 10| MONSON. tevieianennnnna]osrans vonens idot, ..o
%0“(';“’"“"'”8 11 || Franklin. 9 | Mount Nonotuek-.... ceend 5 Kosciuskot ...l 6lees

el :“l&Sprlngs 11 || Greendale ., . 11 | Mystic Lake.......... b5 I Laket...iiiiineann, 6iveees
Evulrllal.].......... 6 Gleensburg........... 10 | Nantucket.. e . 6 i Leakesvillet....... 6 jeens
Farm (lje 11 {| Harrodsburg.. 10| Natiokt .ovveeeen .. 5! Logtown............ 3
}"mnklm‘ 7 || Hendersont .. 10| New Bedford......... 5 Moss Pointt.,..... | 3 N R
Humm;nd 3 || Louisa..... 11 | North Billerieat..... s | Natehez f...eueienn. 12 [ouee
lndmnun i 7 || Liouisville.... 1o | Plymoutht......oonunes 6 L;ko)ona?. feeieraens 4
Jns polis . 9 Ma{]rm:{bone. 10 g:'lo:'imlccitownt...... g r i’g:‘t‘.%ﬁfsonf . -l 171 :

. 10 atlock.... 10 ndolph i ! .
Jeolf;';:);lvxl]o 10 || Mount Ste s | Roxbury 6 'i Stonington .. 44
Lafayette, . """ 10 || Pellville . 10 | Balem,... 6 . Thorntont 12
Logans t 9 || Richmond t 10 | Salisbury 5 ;| Topton .. 6
Mndisogor 6 || Shelby City... 10 | Someraet .. 5 ;| Universi 6
Marion , | ok 10 (| South kork..... . 10] Taunton.. 6 | Vicksburg.... 1

auzy 10 ~W|)llalnz§';1rg...... . 10 ‘\zulgetﬂo]d..... g - :gu;er V‘;xmlﬂey1 4
U 7 istana. ebster... - Waynesboro .. 5.
gl‘;‘::;u‘/tgrnon xé Abbeville. ‘ 4! we]lg::e)r . 5 . Woodvxlll;l.s....;......... ceeend| 11
. EBLDOIO vvvsvserrnersss seranaissnanir 8 sourt. !
P“&::;ﬁ: 10 Z .| Williamstownt ...l 5 | Boonvilla ....iieiuianee. ;
Rushville ' " y || Baton ougeT 12 . W!nchendon............. 6 | Brunswick . ;
ottaburg - 1°'° 11 || Calhount....... 6 . | Winchester ., 5
eymourg TP § || Cheneyviilet... 4 . { Worcester.., cean ceveeaenens 5|l " nbis
outh Bend. 10 || Clinton ......... 6 euns . Michigan. i | i1 Downing...
P""eﬂuute . 6 || Cinclare........ 6 vvue. | AQERIN tvviiiencinisnes|eneeniienees! 5 It East Lynn
alpuraigo . . .. 10 | Donaldsonvilise. veles Albion.., .o 7 | Edgehill t
ova 10 || Emilie ..,.... Allegan . . 7 Eldon.....
Wort lnglon .. 10 ankli_n Alme.... .. 6 | Emmat. .
Indign Tmlto' ceseeddieeesst 1t || Grand Coteau. Arbela....... “es 5| Fairport. el
Heﬂldtonf ry i ! Houma....... Bnll Mountain. oo 8 | Farmeraviile............
sresereenliiiis 3 teese || Linfayettet . Berlin.......... . 61 Gallatin covviiviariacines
Algona a.’ ! | Lake Providen Berrien Sprlngs . 6 ') Hannibal ..oiveieinienees
9 || Maurepas ...,. Birmingham ., . 9. Housr.onm(nenr) eeeane
10 || Mindent....... Bronson.... . 6 , Ironton...c.cee.ee
20 Nntvhitochas‘f Charlevoi . 6 ! Kansas City
29 i| New Orleans (near) Cheboygan . 9 || Kidder ..
13 { Oberlint ......... Clinton ... . 6! Lunn)onte
. 2 { Opelousas.... ] Detroit ...... 7 '+ La Plata.
2 | Raynet ...... I Fitchburg... 6 |- Louisiana
7 || Sbrievert .... I Flint..ooooeinenes . 6 | McCune...... .
7 || Shreveport....... ; Gladwin.....cooeene. 5 || Marceline.... ceeess| 16
16 Sugar xperim’tsmnon . ! Grand Rapids..... 7 | Marshall .. veeses| 10
9 || Thibodeaux.............l.ovues Grape........ s | Miami..... [ FYTR TR FYTROR e -]
1 Mains, ! Hanovor....... 7 |Nevada . FETTRTTIPPPRTR PRPPRL I (]
o || Bar Harbor.....c.coevusfenreitininn, 5 | Harbor Springs. 5 I New HArtford «.eviviiverieeases|ernes] 10
7 || Calais .......... ! 6 | Harrison...... 6 | New Madrid....... OOPRIIRO 3 |eense
7 %Ol‘l;l!h 6 gartlsvme . 5 ge}\{vnli'gles:ine ceeeed| 1
aston ......... 6 Hart......... 2 -G SN
Keokuk,,,,, 3 Eastport ..... 6| Howell.... 2 i Potosi...... B P P .
Keosauqua... 10 [ Fairfield....., s(lvan....... ,l St. Oharles ceessen; [N (]
Knoxville, 10 || Gardiner ..., 5 |Jeddo ..... ! % 8t. Louis.. 10
Larrabee, .. | 6 || Houlton...... & | Kalamazoo ., . i 4 Sednlia.... ceeres| 16
Mason City. . g || Lewiston.. . .. 5 | Lake City . || Steftenville.. . 9
Mechanicsviile. I 9 || Orono ...... 6} Lausing ... s (! Stollada... ' 16
16 il Portlandt .. s | Lathrop ... % | Vermontt.....oooiiiiiiiliiiill
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Dates of first light and heavy frost
s an}d snow—Continued.
First fi -
- | . B of j‘ 78t light and heavy frost
smenndsmtion. ! e~ L s and snow-—Continued.
B, ;‘. 5 | State and station. i !( ]
0 g . .
2 bg 5 | Iéo E g State and station, : ! e
wnrMi“o'uri—COM,d ] 55 (,‘o‘, %, E g I State and station.
renshurg.. . . ! | : : o : ‘;'
essesecrecisns ere, . L'or . . .q : |
co]unlbil‘lllli‘r‘l‘f;!lv;a. ; : ceves 16 .: :s};evu]éhfafﬁma' Oht = R || f—n 5 g
b]usgow.a’”“.:.“:.::: I ) ,I B:l{gl"“ @ creueees . I Lordsto‘?;COnvd. | l P - o &
Allianc 2 ol Bakersville ... . McAthur.:.‘:' . [ Todepith
Altance. S i Heneii | pmi e |
‘ | :  Ph@OIXVIIIO oo nreenevnreorns vene :
%(::inr:‘,’a.. 15 Ch:F]eol“e'“ e 10 Mnriﬁevﬂg:”' o 2 i‘?““kel";wg g 7 9
Pt 15 | Falkland... veeen | Milfordeon ..o il | Soina dove.. 9
H I:i“g... 15! Fayettovi . ceess | Milligan H [ s :
Holdrege . 13 i Flat uoville . Millpore. ... 7| Someraet..... ;
o n 2l Goa ock .. Montpeli 6 *, South Enton. 8
Lesmgwn“ i3 Gree;b&gofu Napo eo:]"r . 6 ./ Stoyestown .. 7
Lok Pole......... R R High]: dr°f~ New Alexand 7 ;i Uniontown.... 8
M)m.h .............. a8 Iloraea relll e Berlmn 1 i g
bal' uette...ooorees Rt I R Pty L G [
On (”Mem : Rt Louisbomm New COmer"t 7 . West Newton 8
aicle. 1 ] S B urgt ... New Hol sto 5 {| Westtown. 7
S i e wavarg Ne w0 land......... s || Wilkesbarr 7
e e —— | 3 Lynnt......... North torford. 5 R;‘,‘(;}eefm 9
2 'I%‘;'&”m:::::i | 4 e Rorih L:&'g(i,lgéé"“”" . 2 Ii Block Island sland, o
3, [t { HeAEAAAd cses il s o | k .
e |5 Nonouro 11 North Koyalton-...11120 1 7 | ingston L %
A,ste{;;w TN TR veveest 281 Newgemf"“"‘ A 1 g{"wlk eeee cene 21 'ﬁggydme . i
Aeesosrvecorsascnne I i W | | t ; : L "
Brookline ... 5 i ?{Zk Ridge.... . 7 feeese 0){?”%" .. el inz:l)(}k'r e . L
CONEOTd . eeoit sl | Raleigh....... R vl 11 | Oran taie University.. 71 Provi i I
3umin._' e 2’ lri?c’,‘;nghnm o N (){f:\‘égvme iereenan 7! South Cirdi. e
Hl;‘:,fégz;" . ceenes s l Sh)e‘lhmo 7 leeees {;ﬂtaskal;\“ : o ? | ﬁi}(cndf ““aro“na I“““: 5
| A o ) cor
K ;| Sk g | e ;s e
Newton.... [ Sonpqto;{e. Mount. 71 7 POrtBMOULh covnvnernrrs g l B'Mkv”la o ; :
North(o};‘;"- 5 || Southern Pmel;"t- L e Ridge ........ ORONON 3 Blcnhem - s
Peterboro Fay g ; w“ ynesville . 7 ‘ ° ﬁ:di"’vme (,m:neu;”““i ? C;ﬁ?::ln”e e
feoass e i : ton ..
glygloouth 5 W?h?,‘?xl'---.. ..] 10 Rr{’v.mya,{ i verereninannnan ', 9' GCharleston B oI
anbornton......... S I Xr’(’;‘rtt%”b-.. 1t | Rocky Rid seeendd 10 | Cheraw .. i :
New Jersey. 5 i Ashley .. ako «eess | Rosewood . g | 8‘?’“"‘"“’ ’ i
Asbury Park ..... il Grafton. Sharon Cen | Flint HiL &
Atlantic City .... . 9 L.emert. ..o, g Shenandoah g ,l"‘f' R ;
Barnegatt.......... ..., : Minto Sprineor ; [ élorence | 7
Bayonne... " ©*++ | Oukdale 1100 7| St = 7
each Havent 9 Vgt dohn.... ! 1| Soutaville. DN o 7 o :
Belvidere v | ooty 28 | Sylvania... . e l el i
Bridgeton . g - Akron. io. o | Thurman.... 7l ot e E
gnm en . It ARTOD v Toledo e I; }{oumd 7
c?,Pe May..... 9 ATCANU oo S UPP€rqnnduqk}"""""""" 5 L'l': s :
nrlotteburg... .7 i Ashland . 5 | Vanceburg. s L6 |M eMountain i
Deckertownt ...... 8| Athens . ..o .| 11| Vermition........llll oo Biaopolls .. :
Dover v...ceveeen <l ALwater ..., S Vlckery... USOURR! OBIRE NN 9 gmopohs 7
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Dates of first light and heavy frosts and snow—Continued. Dates of first light and heavy frosts and snow—Continued.
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HUMIDITY.
WET~-BULB OR SENSIBLE TEMPERATURES.  houses, exposed to a natural breeze of at least 6 miles per hour,
’. . . .

- Thé sensation of heat experienced by the human body and | as obtained by the whirling apparatus used with the wet-bulb

attributed to the atmosphere depends not merely upon the
temperature of the air, but especially upon its dryness and
the force of the wind. Physiologists have explained this
nervous sensation, erroneously called subjective temperature,
a8 a condition due to the more or less rapid evaporation of
the natural perspiration and the consequent drying of the
outer layers of the skin. .

Investigations were made into the relations between the
molsture of the air and its physiological effects by Mr. J. W.

Oshorne,.of Washington (see the Proceedings of the Ameri-
can Association for the Advancement of Science, 1876), and
especially by the Chief of the Weather Bureau (see his mem-
Olr on ‘“Sensible Temperatures,” read before the American
Climatological Association, June 1, 1894). It would seem
that the rapid evaporation from the skin in dry, hot weather
?educes the temperature of the layer of nerve cells at the sur-

ace of the gkin. This reduction is not measurable by ther-
mOmet_ers which give the temperature of large masses, but is
ggl :eclated by the minute nerves that end in these microscopic

. ’

. The reduction of temperature, or sensible coolness, is ap-
'{’v‘;?gﬂy proportional to the difference between the dry and
MNE il;lb f)hermometers, and as shown by the chart accom-
aver):i egto I'Of;egsor Harrington’s memoir, it amounts on the
U tahgand 20 oll}‘the month of July in Arizona, Nevada, and
sulting & 10° in Kentucky, Indiana, and Ohio. The re-
ar sirgn fnfﬂble temperatures, as shown on his second chart,
blﬁb theﬁy the so-called average temperatures of the wet-
the 1 mometer in the shaded shelter, and correspond to

mperatures of persons standing in the shade of trees or

-thermometer. The temperature of the wet-bulb thermometer
and ite depression below the dry bulb are the fundamental
data for all investigations into the relation between human
physiology and the atmosphere. In order to present &
monthly summary of the atmospheric conditions from a hy-
gienic and physiological point of view, Table Ia has been
prepared,showing the maximum, minimum, and mean read-
ings of the wet-bulb thermometer at 8 a. m. and 8 p. m,,
seventy-fifth meridian time. '

HUMIDITY.

The quantity of moisture in the atmosphere at any time
may be expressed by means of the weight contained in a
| cubic foot of air. This is usually known as the absolute meas-
'ure and is equivalent to giving the tension or pressure of
the vapor, or the temperature of the dew-point. The mean
dew-points for each station of the Weather Bureau, as deduced
from observations made at 8 a. m. and 8 p. m,, daily, are
'given in TableI. These vapor pressuresand the resulting dew-
ipoints, absolute humidities, and relative humidities are all
deduced from observations of the wet-bulb thermometer by
means of formulse and tables that were first devised by August
and subsequently modified by Regnault, 1845, and Ferrel in
1885, but which are still considered to be open to further im-
provement. In a general way the dew-points given in Table
I are probably slightly lower than they should be, owing to the
omission since 1887 of a correction for barometric pressure.
There is also an uncertainty in the psychrometric formula
which is only just now beginning to be understood, by virtue
of which at temperatures below freezing the dew-points and the
humidities are higher than they should be. For these reasons

'




